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Outline

= A guided tour through code manipulation services
= Java Model

= Search Engine
= Abstract Syntax Tree & AST Rewriting
» Refactoring

» Each part is associated with examples

= Encapsulate field: create getter/setter methods for a field and use only
those to access the field

class Example { class Example {

public String name; private String name;

public void main(String[] args) { public String getName() { return name; }

System.out.printIn(example.name); public void setName(String name) { .. }

}

3} public void main(String[] args) {
System.out.printIn(example.getName());
}
}

= Rename method: rename the method’s declaration and update all
references to it
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The Java Model — org.eclipse.jdt.core 4 G bi
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* Render entire workspace from Java angle i
----- [Classpath
» using .classpath ] project
= classpath entry is package fragment root
= can even denote JAR outside workspace “Eg”
= granularity down to individual fields or methods - .
20 ¥
..... & bar()
- Foai)

- Pure source mOdeI [—]ﬂ’h IRE System :brary [idk1.4.1]

= accurate independently of build actons %;;,;’Z{h'D:”dkl'a"mm”'b

..... .project
= fault-tolerant T
» no resolved information getElamanthlamed)
getPareat)
isReadCinly{)

» Handle/Info design -

« scalability: model non exhaustive e

= info lazily populated, LRU cache [t i) i:"ﬂ‘“"h

= stable handle i e
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The Java Model Offering
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Type hierarchies

» Self-updating with change naotification
= Basic modifying operations
= Many more... Java€ore IElementChangedListener

= code completion, selection iy ?'4‘ slementChangad{EsnentChangsdEvend

= formatting, sorting

= resolving, evaluating

DibserverSubject

MypeHizrarchyChangedlistener

add TypeHierarchyChanged Livtenar(| :;.
ICadessist FEArATMETE S } ICompletionfequestar rarscva Ty paHierarc by Crangacilis barer| )
el ormpleta|lne offiet) acceptlTlas)
accaptMathad])
acceptFiek()

aczapiPackagal]
acceptlocalVariable])

eypelerarchyChanged|l TypeHierarchy)
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Using the Java Model

» Check status of Java element to be manipulated
= s the element declared in a class file, is it final, ...

= |s the code syntactically correct

» Type hierarchies — rename method
= ripple effect computation

interface I'1 { interface 12 {
voi d foo() voi d foo()
} }
CIassClexWZ{ C ass C2 ext 12 {
public void foo(){} public void foo(){}
} }

= check if renamed method overrides existing method or is overridden
in subclass
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The Search Engine — org. ecli pse. jdt.core. search

Pattern-based
= construct: package, type, field, method, constructor

» occurrence: declaration, reference, read/write-access, extends/implements
» wildcards: find all references to any method foo (any arguments)
= pattern can also be based on Java element

Scoped search TS

" scope .: set of Java element§ g O e —

» predefined workspace and hierarchy scopes T | Tl
createSearchFamermdy acoept |Fesource, ||avaBement)

. . createsrSsarchPatierni}
= Match contains details ersatefuvaiearchicops() PR,
. . —— } Searc WPattern
» range information, accuracy, enclosed element
S | jjavaSearchScope

Indexing
» pure source, updated automatically in background

= puilt-in support to perform concurrent queries
= looking up in indexes to find possible document matches

Locating
» document matches are processed to issue actual search matches
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Using the Search Engine

Find references to affected code

Anticipate semantic changes — rename method
public class Exanple {
public void g€t Object o) { ...};
public void setE6trnggSsyifg.s};{ ...};  Rename setString to set

void client() {
set (new String());
}

}
Compute set of conflicting elements: {Example#set(Object)}

= name of the conflicting element is equal to new name

= conflicting element is overloaded, shadowed or hidden by the refactored
element

Determine references to conflicting elements: setl= {Example#client()}
Perform the refactoring in memory

Determine references to conflicting elements: set2={}

A semantic change occurred if setl != set2
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Abstract Syntax Tree — org. ecl i pse. j dt. core. dom

Zooming in a compilation unit

= anode for every construct in the language ANT i
= editable, with some simple validation kav

ACreates
—=  CompilationUnit

parselCompilaton Unit] |

Pure source model ewEspressiont

. . reewifS ttement)
= instant life-cycle, fully populated
= can resolve all references to bindings
» bindings are fully connected
= Analysis using visitor
AS5THode ASTVisitor
] ] ] ] sparametsrs }
. leltatlonS n 2.1 accept{ 45TV zitar) visit| CompilationLinit)
. . wizle] Ty pa D baraman)
= cannot persist edits visit(MathodDeclaration)
wizit] Block)
= cannot reify all comments i inseind
visit| Expression]
= cannot create AST on arbitrary sources
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Using the Abstract Syntax Tree

» Perform advanced precondition checks — encapsulate field

Original Code Refactored Code
foo(field++); int tenp= getField();
setField(tenp + 1);
foo(temp);

public void visit(PostfixExpression node) {
checkl f NodeRepresent sFi el d();
ASTNode par ent = node. get Parent ();
if (!(parent instanceof ExpressionStatenent))
war nUser () ;

-
= Gather additional information to manipulate code — encapsulate field
foo(++field); foo(setField(getField() + 1));

public void visit(PrefixExpression node) {
checkl f NodeRepr esent sFi el d();
ASTNode par ent = node. get Parent ();
if (!(parent instanceof ExpressionStatenent))
f Set t er Must Ret ur nVal ue= true;
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AST Rewriting — org. ecl i pse. j dt. core. dom

Instead of manipulating the source code change the AST and write
changes back to source

Descriptive approach
» describe changes without actually modifying the AST

= allow reuse of the AST over several operations
= support generation of a preview

Modifying approach
= directly manipulates the AST
= APl is more intuitive
» implemented using the descriptive rewriter

Rewriter characteristics
= preserve user formatting and markers

= generate an edit script
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Using AST Rewriting

Original Code Refactored Code
public class Exanple { public class Exanple {
String field; String field,
public void foo() { public void foo() {
field= "EclipseCon" + [*.*/ set Fiel d("EclipseCon" + /[*.*/
"2004"; "2004");
} }
} }

Code snippet demonstrating the rewriter

final ASTRewrite rewite= new ASTRewite(root);
root.accept (new ASTVisitor() {

publ i ¢ bool ean visit(Assignnment assignnent) {
/'l check if affected

AST ast = assi gnnent. get AST();
Met hodl nvocation setter= ast.newMet hodl nvocati on();

setter.set Nane(ast. newSi npl eNanme(setterNane));
setter.argunents().add(

rewite. creat eMveTar get (assi gnnment. get R ght HandSi de()));
rewite.repl ace(assi gnnment, setter);
}
1)

TextEdit edit= rewite.rewiteAST(docunent);
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Code Manipulation Toolkits

» Refactoring — org.eclipse.refactoring (T |
= refactorings - org.eclipse.refactoring.core.Refactoring :m::‘mﬁ T
= responsible for precondition checking
= create code changes
= code changes - org.eclipse.refactoring.core.Change
= provide Undo/Redo support
= support non-textual changes (e.g. renaming a file)
= support textual changes based on text edit support
= user interface is dialog based

» Quick fix & Quick Assist — org.eclipse.jdt.ui.text.java nene- betiaso:

@ Change to 'gethamer,.)’

u AST based B Create method 'getMam()’

@ Lacal Rename

= processors - org.eclipse.jdt.ui.text.java.lQuickFixProcessor

= check availability based on problem identifier
= generate a list of fixes
= user interface is provided by editor
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Open-up Search — org. eclipse.jdt.core.search

Evolve search into a framework for searching in Java-like languages:
= JSP, SQLJ, ...

Framework provides:
» pluggable search participant, e.g. JavaParticipant

= built-in index infrastructure

» scheduling queries and background indexing activity
= extensible patterns

= combining multiple participants in one search

» Each participant describes specifics for a language
» indexing: parsing a document for indexing

= Jocating: resolve and find matches in one document

Participants can cooperate and delegate to each other
" e.g., translate JSP to Java equivalent, and delegate to Java participant
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Open-up Refactoring —org. ecli pse. refactoring. core

» Provide language independent refactoring API
= Enable other plug-in to participate in certain refactorings

= generic refactorings for rename, move, delete, ...

= update JSPs when renaming types, methods, ...
= update <a href="...”> tags when moving HTML file
» |anguage specific refactorings
= update JSPs and SQLJ when changing method signature

» Refactoring is split into
= 0ne processor
= comparable to a single “closed” refactoring
= define user interface
= 0..n participants

= each participant provides domain specific precondition checking and
code changes
= cannot contribute to the user interface
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Summary

= JDT delivers powerful program manipulation services
» Java Model, Search engine and DOM AST

= provided through Eclipse Java IDE
= but also in headless mode (can be used programmatically)
= Visual Editor, EMF, metric tools, ...

= Newin 3.0
=  AST rewriting API

» Refactoring & Quick Fix becomes API
= ability to participate in Search & Refactoring

= Community feedback is essential
= bugreports: http://bugs. eclipse. org/bugs

» mailing lists: http://ww. eclipse.org/ mail/index.htmn
= newsgroups: news://news. eclipse.org/eclipse.tools.jdt
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